Mechanisms of the contractile effects of 2,3-butanedione-monoxime in the mammalian heart.
We studied the mechanisms of action of a negative inotropic compound, 2,3-butanedione-monoxime (BDM), which has been suggested to be a cardioprotective agent. In guinea-pig papillary muscles the negative inotropic effect of BDM start at 100 mumol/l amounting to 18.32 +/- 2.09% of predrug value at 10 mmol/l without any effects on time parameters (n = 12, each). 30 mmol/l BDM totally abolished force of contraction; this effect was reversible after washout. In the presence of the phosphatase-inhibitor cantharidin (30 mumol/l) the concentration response curve on force of contraction was shifted to higher concentrations of BDM. 100 mmol/l BDM decreased the phosphorylation state of the inhibitory subunit of troponin (TnI) and phospholamban (PLB) in [32P]-labeled guinea-pig ventricular myocytes to 76.5 +/- 4.7% and 49.7 +/- 4.2%, respectively (n = 7). Furthermore, BDM enhanced the activity of phosphorylase phosphatases in guinea-pig ventricular homogenates amounting to a stimulation to 203.5 +/- 10.4% at 100 mmol/l whereas type 1 phosphorylase phosphatase activity increased only by 24.5% (n = 5). PLB phosphatase activity was enhanced to 155.9 +/- 11.7% by 100 mmol/l BDM (n = 5). It is concluded that the effects of BDM on contractile parameters are accompanied by decreased phosphorylation of the cardiac regulatory proteins TnI and PLB which could in part be due to activation of type 1 or 2A phosphatase activity. Hence, it is suggested that BDM affects the phosphorylation state of TnI and PLB not directly, but via activation of their phosphatases.